We consider the critical properties of uids induced by the critcal uctuations in the order parameter. The theory describes the crossover from the analytic background behavior to the universal asymptotic behavior of several dynamic quantities.
Introduction
Near the phase transition collective e ects dominate and a critical behavior quite di erent from the behavior further away from the critical point arises. These critical phenomena are seen in experiments in a more or less wide region round the critical point. E.g., the thermal conductivity of a pure liquid diverges strongly, with an exponent of O(1), whereas the shear viscosity diverges weakly, with an exponent of O(0:1), as function of the relative temperature distance from the critical point with some power law in the region asymptotically near the critical temperature T c . Outside this region the normal analytic behavior is found. A delicate point is the strength of the critical behavior compared to the non critical or background behavior and the determination of the background values of the transport properties. Depending on this strength both types of behavior can be separated with more or less accuracy. In a series of papers the crossover behavior from criticality to the background behavior has been studied 1,2] and extended to mixtures 3]. The goal of these studies was the description of all dynamical quantities within the formalism of the eld theoretic formulation of renormalization group(RG) theory 4]. One advantage of the nonasymptotic RG-theory is that the calculations lead directly to the complete value (without the analytic temperature dependence) of the transport coe cients in the background and no seperation of the uctuation contribution as in mode coupling theory has to be performed 5].
An important issue in the description of the critical behavior is the appropriate choice of the collective variables 7] connected to the so-called order parameter (OP).
In statics near the liquid-gas critical point in pure liquids these are the deviations of the density from the critcal density, in dynamics according to model H 8] it is the entropy density uctuation , and we introduce the order parameter eld 0 given by 0 (x) = q N A (4 (x) ? h4 (x)i) :
(1) In addition one has to consider the tranverse momentum current j t which is dynamically coupled to the OP. The Hamiltonian describing thermodynamic euqilibrium is + t : (4) T is the projector to the direction of the transverse momentum density, which corresponds to a projection orthogonal to the wave vector in Fourier space. In the fast uctuating forces i (x; t) (i = ; t) memory e ects are irrelevant and their Gaussian spectrum ful lls the Einstein relations 
The unrenormalized mode coupling is de ned as o g = RT p N A with the gas constant R and the Avogadro number N A .
Within this model all static and dynamic critical properties can be calculated. One obtains especially the correlation functions, and from their half width the characteristic frequencies. In the hydrodynamic region the transport coe cients as functions of temperature result from these frequencies 1]. Our theory yields all these dynamical quantities as functions of the mesurable correlation length and the dynamical parameters entering the model equations (3) and (4 The dependence on the relative temperature distance from the critical temperature T c and the relative density distance from the critical density c enters via the correlation length (t; ) which is obtained from the equations The knowledge of the density dependence is necessary for the calculation of gravity e ects on the shear viscosity measurements on earth. Because of the nite height of the cell a density gradient over the cell height is caused by gravity and depending on the positions of the oscillating disks by which the shear viscosity is measured a mean value of shear viscosities at di erent densities is measured. Since the gravity eld is conjugated to the order parameter the gradient over the cell increases when one approaches the critical temperature and this drives the shear viscosity away from the critical point at, t = = 0. Therefore it reaches a nite value instead of diverging near the critical point. This is demonstrated in Fig. 1 where two measurements on earth in di erent cells and the measurements onboard the Discovery 9] are shown together with our calculations.
In the low gravity experiment the frequency dependence of the shear viscosity can be observed. This is not possible on earth since the gravity e ects already cover up the frequency e ects. The frequency dependence of the shear viscosity was also calculated in one loop order 1,2] and we compare our result with the low gravity experiments 9] and mode coupling theory 10] in Fig. 2 . No agreement is found in both theories. Introducing a phenomenological parameter into the frequency scale 9] agreement can be achieved in mode coupling theory for both the real part and the ratio of the real part to the imaginary part of the viscosity. This also holds for the RG-result for the real part of the viscosity (with a value di erent 11] from the mode coupling theory). The ratio of the real part to the imaginary part of the viscosity cannot be improved by this procedure since its limiting value at T c is given by the universal one loop order result 11] (f 2 t = 24=19) (14) is obtained (the experimental value x = 0:069 of the shear viscosity exponent is used) and seems to be in agreement with the data. As a result one might conclude that the one loop theory is not su cient to describe the critical frequency dependence of the shear viscosity. A complete two loop calculation is in preparation 12]. For a complete description of the dynamical critical behavior it is necessary to consider also the thermal conductivity or thermal di usivity. Once the values of the non dynamical universal parameters such as ? 0 and f 0 are determined, all quantities can be calculated from one theory. E.g. the thermal di usivity reads (15) As an example the comparison of a calculation of the shear viscosity and the thermal di usivity is shown in Fig. 3 . Only the shear viscosity data at = 0 are used for the determination of the non universal parameters. It should be mentioned that an extension of such calculations to sound propagation is possible and has also been considered for pure uids in 1] and for mixtures in 3].
Thermal di usivity

Scaling for Pure Fluids
The dynamic scaling assumption states that the dynamic correlation function dyn of the OP in the asymptotic region is a homogenous function of its variables and can be written in the form ( In addition to this considerable change of the exponent's values, the shape function F (y; x) will depend on x. Let us now consider several regions in the ( ?1 ; k; !)-space.
In the hydrodynamic region k 1 in uids and mixtures the dynamic behavior is described by di usive modes, e.g. ! = Dk 2 for the thermal di usion, that means for the temperature dependence of the OP di usion D D( ) = ?( )= st ( ) 2?z and ?( ) 2?z+ (20) with ? the OP Onsager coe cient. In the conventional theory ? is uncritical, whereas RGT predicts ? x (we have used the static scaling law = (2 ? )). In the background both ?, and D are temperature independent (apart from a weak analytic temperature dependence outside the scope of our considerations). Throughout the hydrodynamic regime the shape of the correlation function is of Lorentzian form 
Characteristic frequency
A complete calculation of the shape function and width in RG-theory is lacking. A one loop calculation gives no frequency dependent perturbational contribution to the order parameter vertex functions, which seems to be in contradiction to the scaling arguments of the preceeding section. In the following we remain within the Lorentzian approximation for the correlation function, then the result of a nonasymptotic RG calculation of the characteristic frequency yields 150 . : . PACS: PACS.
